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鉴于 EtherCAT 的杰出性能，本文依据厦门大学数控实验室对基于 EtherCAT
通信平台的 ServoWorks CNC 的课题研究，在对 EtherCAT 通信协议及其主从站
深入研究的基础上，成功的将 EtherCAT 实时以太网和纯软件开放式 CNC 有机
结合起来，并将其应用到三轴加工中心中。 
论文对 EtherCAT 通信协议及工作原理做了深入的研究；详细介绍了
EtherCAT 主从站的结构、原理及设计方案，并对基于该协议的 CNC 系统和伺服
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Ⅲ 
Abstract 
With the development of fieldbus and real-time indusrial Ethernet, servo motion 
control system has developed from centralized analog control to all-digital network 
control, and has been the trends of servo motion control because of its high reliability, 
efficiency and openness. 
EtherCAT is an open real-time full-duplex Ethernet protocol with high data 
speed and efficiency that uses standard Ethernet, which possess topological flexibility, 
safety and reliability, compatibility and other characteristics. EtherCAT master uses a 
standard Ethernet controller and slave uses a dedicated control chip. EtherCAT is 
network technology that has best real-time performance and cost advantages which 
uses feasible technology and economical way to extend the Ethernet to I/O layer. 
According to the research of the ServoWorks CNC which based on EtherCAT 
communication platform in Xiamen University CNC laboratory, the study brings 
about a perfect combination of EtherCAT and pure-soft open CNC technology after 
the deep research of EtherCAT protocol as well as its master and slave station. Finally, 
this technology is applied to the three-axis machine center successfully.  
First, the protocol and work mechanism of EtherCAT is analyzed in detail. Then 
the architecture and principle, as well as the design process of EtherCAT master and 
slave is introduced elaborately, especially the CNC and servo driver included this 
protocol. At last, the debug and test result of three-axis machine center meet the 
requirement of high precise position control, the research achieves its desired goal.  
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